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| INTRODUCTION
Gastric cancer (GC) generates a heavy disease burden in China.
Helicobacter pylori (H. pylori) infection is known to play a role in the pathogenesis in most patients with GC.
1 Accumulating evidence has shown that H. pylori infection causes almost 90% of non-cardiac GC. 2 Therefore, a successful eradication of H. pylori would significantly decrease the incidence of GC. However, both bacterial strains and host factors have been reported to impede the eradication of H. pylori infection, including the resistance to antibiotics, the virulence of the strains, and host-related genetic disorders. antimicrobial effects. [4] [5] [6] [7] [8] [9] [10] Cytological research has also found that vitamin D 3 decomposition product 1 (VDP1) can lyse H. pylori bacterial cells by inducing the collapse of the cell membrane. 11, 12 However, the correlation between vitamin D levels and H. pylori
has not been fully illustrated, and studies on the impact of serum vitamin D levels on H. pylori eradication were mostly of small sample sizes. Therefore, we conducted a multicenter prospective cohort study with a relatively large sample size to determine whether serum vitamin D levels had an impact on H. pylori infection and eradication, and whether its low level was an independent risk factor affecting H. pylori eradication.
| PATIENTS AND METHODS

| Study population
We conducted a non-randomized, multicenter, observational and prospective cohort study with consecutively enrolled patients to estimate the influence of serum vitamin D levels on the rates of H. pylori infection and eradication. All patients were recruited between October 2017
and July 2018 from either one of the four centers: the Xijing Hospital 
| Data collection
The following information were extracted from the patients who were report. 13 A cut-off value for serum vitamin D level was set at 10 ng/mL because a study from Turkey has reported that 10 ng/mL may be the cut-off value that affects H. pylori eradication. 7 Finally, a 13 C-UBT was repeated between 4 and 8 weeks after the treatment was completed.
| Statistical analysis
Statistical analyses were performed using SPSS version 22.0 software (IBM, Armonk, NY, USA). A double entry and verification method was used to record and enter the data collected from the patients. A one-sample Kolmogorov-Smirnov test was adopted to test the normality of continuous variables, which were expressed as medians and ranges for the variables with an abnormal distribution and mean ± standard deviation for variables with a normal distribution. Comparisons between the groups were performed using the Student's t-test, Wilcoxon signed-rank test, or the χ 2 test, when appropriate. A two-tailed P < 0.05 was considered statistically significant.
Binary logistic regression was applied to determine whether an independent risk factor of H. pylori eradication was the patient's serum vitamin D level. The degrees of this association were measured using the odds ratio (OR) and 95% confidence interval (CI).
3 | RESULTS
| Patients' characteristics
As shown in Figure 1, 
| Multivariate analyses of factors affecting the H. pylori eradication rate
Factors influencing the eradication rate of H. pylori were analyzed using a questionnaire with 20 factors. As shown in Table 3 , univariate analysis showed that a treatment of adequate dosage and duration, alcohol consumption and serum levels of vitamin D differed significantly between the groups in which H. pylori was successfully eradicated and that failed, suggesting that these factors might affect the H. pylori eradication rate.
A further multivariate analysis revealed that an adequate dosage and duration of treatment (OR 0.265, 95% CI 0.133-0.530, P = 0.000) and serum vitamin D levels of ≥10 ng/mL (OR 0.381, 95% CI 0.183-0.791, P = 0.010) were independent risk factors for a successful H. pylori eradication (Table 4) . C-urea breath test (UBT) values were distributed according to quartile: Q1, P 0 -P 25 ; Q2, P 25 -P 50 ; Q3, P 50 -P 75 ; and Q4, P 75 -P 100 . P 25 = 9.8; P 50 = 20.3; and P 75 = 35.6. Statistically significant values are bold. Abbreviations: BMI, body mass index; CAG, chronic atrophic gastritis; CNAG, chronic non-atrophic gastritis; GED, gastric epithelial dysplasia; IM, intestinal metaplasia; PPI, proton pump inhibitor; PU, peptic ulcer; SD, standard deviation.
reported double resistance rate to clarithromycin and metronidazole is more than 25%. [28] [29] [30] 
